Lipopolysaccharide impairs long-term potentiation and recognition memory and increases p75NTR expression in the rat dentate gyrus.
The role of the neurotrophins, including nerve growth factor, in synaptic plasticity is well established. These proteins exert their effects via activation of Trk receptor tyrosine kinases and the p75 neurotrophin receptor (p75NTR). While Trk receptor activation is associated with functions such as cell survival, learning and enhancement of synaptic transmission, p75NTR can modulate long-term depression and has been reported to be a regulator of apoptosis. Peripheral administration of lipopolysaccharide (LPS) has been shown to exert a number of effects centrally, including inhibition of hippocampal synaptic plasticity. Here we report that LPS induces a blockade of long-term potentiation and recognition memory that is concomitant with increased expression of the p75NTR in dentate gyrus. In addition, LPS blocks plasticity-associated changes in nerve growth factor expression, TrkA activation and extracellular signal-regulated kinase activation. These data are consistent with the hypothesis that synaptic plasticity in the dentate gyrus is associated with changes in neurotrophin signaling and that the inhibition of these plastic changes by LPS may be due in part to its ability to impact on these signaling cascades.